Mature adult male rats and castrated and testosterone-treated castrated adult rats were injected with pilocarpine HCI and 3-H-lysine and sacrificed sequentially over an eight-hour time period. Following homogenization and differential centrifugation, three subcellular fractions from each group of animals were analyzed by gel electrophoresis and liquid scintillation. Two proteins in the granule-rich fraction appeared in larger amounts on the densitometric scans and appeared to represent a larger proportion of newly synthesized proteins than the other proteins.
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Rodent submandibular glands (SMGs) and their alkaline esteropeptidases (AEP) have been investigated since Lacassagne first described differences in male and female mouse SMGs in 1940.1 They are the source of numerous embryonic growth factors in mice.2'3 In addition, both mouse and rat SMGs are the source of enzymes with trypsin-like proteolytic activity capable of activating nerve growth factor (NGF) and epidermal growth factor (EGF) as well as inducing inflammatory changes. All of these biologic properties are probably due to arginine esterase activity.4-6 Early investigations described the parallel development of proteolytic activity in rat gland homogenates and the gralnulation of the convoluted tubules associated with the maturation of male rats.7 '8 Later, biochemnical studies suggested that the major AEP enzymes in rat and mouse submandibular glands are testosterone-dependent. 9"10 In previous papers, our laboratory reported separation of cellular organelles from homogen-ates of rat SMG by differential centrifugation and the partial purification of a granule-rich fraction, about 85% of which consisted of dense zymogen-like granules.1'112 This fraction contained between 40 and 60% of the total AEP activity of the gland. Chromatographic fractions containing protein as well as high AEP activity were resolved on polyacrylamide gel electrophoresis into a number of Coomassie Blue staining bands. The present study was undertaken to determine if testosterone treatment of castrated animals would alter the electrophoretic patterns or enhance the synthesis of certain proteins of the granular (P2) fraction over that observed in similar preparations from castrated or normal mature control animals. In addition, data are presented for comparing the mitochondria-rich fraction and the final supernatant fraction to the aranule-rich fraction.
Materials and Methods
In the first study, 24 male and 12 female Sprague-Dawley rats, 30 days old, were divided into groups of six animals each (Table 1) . One group of six male rats and one group of six female rats were sacrificed immediately by exsanguination through the inferior vena cava under nembutal anesthesia. Two groups of six male rats each wvere castrated immediately. One week prior to sacrifice, each animal in one of these groups (CAST-TP) was subcutaneously given one injection of 5 mg testosterone propionate (TP) in 1 ml sesame oil. The other group (CAST) was otherwise untreated. Experimental and control animals were fed laboratory chouw and water ad libitum and handled frequently by laboratory personnel. The remaining four groups wvere sacrificed in a similar manner as were the immature animals when the normal nmale animals (MATURE) weighed almost 400 gin. The SMGs were removed, cleaned of connective tissue, weighed while wet, and minced. Homogenization of pooled groups of glands and centrifugal fractionation was carried out as described in a previous paper.1-In the second study, in order to determine the effects of multiple doses of TP, 18 male Sprague-Dawley rats, one month old, were separated into three groups (Table 2) . Again, two groups were castrated immediately. The third group served as normal mature control animals. One of the castrated groups (CAST) was otherwise untreated. The second castrated group (CAST-TP) received subcutaneous injections of 1 mg TP in 1 ml sesame oil every other day from the day of castration until sacrificed (26 treatments). In order to synchronize new protein synthesis, all three groups of animals were injected with freshly prepared pilocarpine HCl (160 mg/kg body weight) on the day of sacrifice. Fifteen minutes later, 3H-lysine ( l,u Ci/gm body weight) was injected intraperitoneally into each animal. Pairs of animals from each group wvere then sacrificed at 30 minutes, 3 hours, and 8 hours following pilocarpine administration. The glands from animals at each time period were pooled, homogenized, and centrifuged as described previously."t Peptidase and esterase activities, wherever reported, were measured using the trypsin substrates N-benzoyl-DL-arginine-p-nitroanilide (BAPA) TP was not remarkably higlher than the uIntreated castrated animals.
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In the second study, in which multiple doses of TP were given to one group, there was a large increase in spectific esterase activity, most notably at three and eight hours after pilocarpine HCI treatment ( Table 2 ). The glands were considered to be functioning normally at the eight-hour interval. At eight hours, the specific esterase activity of the combined homogenates of the CAST-TP group was more than twice that of the MATURE control group and nearly four times that of the CAST group. Additionally, in each group there was a gradual recovery of activity over the eight-hour period following pilocarpine treatment. Table 3 demonstrates that, for both the CAST-TP and CAST groups of aniimals froni the second study, the P2 fraction had the highest BAEE hydrolysis activity at all time intervals. Therefore, the P2 fractions received the most attention in the electrophoretic analysis. The 11111 S4 fractions were also analyzed because they had high activity. The P3 fractions were analyzed as a check on our system and because they mioht contain some contaminating granular proteins.
The three centrifugal fractions taken from all animals sacrificed at three and eight hours after pilocarpine were analyzed electrophoretically. Figure 1 shows the electrophoretic patterns for six samples: the P2, P3 and S4 fractions of the CAST-TP aiid the CAST groups sacrificed at eight hours after pilocarpine treatment. These patterns were drawn while visualizing the gels by indirect fluorescent lighting. Although these gels were intact, they were marked by a razor blade when the remaining half of the gel was being sectioned transversely for liquid scintillation analysis. Consequently, the bands are designated by the slice number(s) in which they occurred. A few bands were found in several of these gels. Particular attention was paid to bands associated with slices 3, 5-6, 9, 13, 16-17, and 19, all of which were observed to some extent in the P2 gels. Most of them were present in the P2 gels of the CAST group, but to a lesser degree than in the CAST-TP group. Figure 2 , which compares the three-and eight-hour P2 samples from the CAST-TP group, shows the distinct patterns common to P2 samples and those common to the SE samples, although some of the minor bands from Fig 1 are not Visually, the most unique change in the P2 samples from the CAST-TP group was an intense amido black stain in the 8-9 area, which appeared to "spill" over into the S4 samples from the same group. This is interpreted as a major P2 protein which contaminated the supernatant fraction because of breakage of secretory granules during homogenization.
The relative proportions of protein in the P2 and S4 fractions from each group are compared in Table 4 . This method standardizes the densitometric scans so that they may be compared even if the same amount of protein was not placed on each gel. Thirty-six to 50% of the protein on the P2 gels of the CAST-TP group were associated with slice 9. Also, a relatively large proportion of the protein of most of the S4 gels and the P2 gels of the CAST group and the MATURE control group was associated with slice 13.
Densitometric scans at 650 nm of material staining with amido black and corresponding radioactivity levels were made for each gel. Two representative scans are presented in Figs  3 and 4 , of eight-hour P2 and S4 samples from the CAST-TP animal group, respectively. The dramatic difference between the levels of protein in slices 9 and 13 are obvious from these scans.
In order to quantitate what proportion of newly synthesized protein these peaks represented, gel slices which fell under peaks of radioactivity in these two scans (Figs 3 and 4) were grouped. Thus, group I consisted of slices 4-6; group II, 7-11; group III, 12-14; group IV, 15-18; and group V, 19-20. The relative proportions of radioactivity incorporated into these slices from P2 gels are presented in Table 5 .
These dala represent the proportions of new protein synthesized in a three-hour period and in an eight-hour period following pilocarpine treatment, and are not necessarily comparable to the total protein in Table 4 . The proportions of radioactivity in the MATURE group were considered to represent normal new protein synthesis during recovery. Focusing specifically on the group II slices, the percentages of radioacCl Matthews' 5 also demonstrated by autoradiography peaks of radioactivity in apical proteins in CGT at four hours and at 12 hours after a "pulse" injection of tritiated tryptophan. This may represent different rates of synthesis and secretion of two secretory proteins or protein groups by the CGT. In the present study, AEP activity gradually increased ovcr the eight-hour recovery period following pilocarpine treatment in MATURE control animals, in castrated animals, and in testosterone-treated castrated animals ( Table 2 ). The effect was most dramatic for the CAST-TP group. Furthermore, at least one protein (slice 9) and perhaps a second (slice 19) appeared to be stimulated by testosterone treatment to a greater extent than other SMG granular proteins (Tables 4 and 5).
A recent paper by Ekfors et al. ' 6 presented electrophoretic densitometry scans of soluble proteins from adult female and young male rat SMGs following, homogenization. The scan of adult rat, although female, bears some resemblance to the S4 scans from the CAST-TP group in this paper (Fig 4) . In another figure from the paper of Ekfors et al. 16 there were scans of soluble proteins from homogenized SMG of 11-day-old untreated rats and 11-day-old rats treated five days with isoproterenol (IPN). The scan from the 11-day-old rat lacked all the spiked peaks of our Fig 4, but did have a broad low rise in optical density in the region of slices 2-13. IPN treatment for five days was associated with a new spike in the region of our slices 5-6. This strongly suggests to us that slices 5-6 contain an acinar cell secretory protein. Hence, it also could be epected to some extent in our P2 fractions. Also, it was not surprising to find this protein in our S4 fractions, since existing evidence indicates that all granular proteins are synthesized by the endoplasmic reticulum. The densitometric scan of adult female SMG soluble proteins from the paper of Ekfors et al.1t also indicated to us that the proteins peaking in the five areas of gel slices 2-3, 
